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Abstract 
This dissertation was written as part of the MSc in Banking and Finance at the 
International Hellenic University. 
The primary purpose of this study is to investigate the effects of the factors that 
determine the performance of banks operating in Portugal, Italy, Ireland, Spain and 
Greece (PIIGS), over the years 2004-2013. In our analysis, we use Return on Average 
Assets (ROAA), as a function of internal (bank-specific) and external (macroeconomic) 
determinants, so as to measure bank profitability. Initially, we create a balanced panel 
dataset of 46 listed and unlisted banks (excluding central banks) over a time period of 
ten years (2004-2013), for our model. We assess the effect of the recent global 
financial crisis by splitting the entire period into two equal sub-periods: the pre-crisis 
period (2004-2008) and the crisis and post-crisis period (2009-2013). Our findings 
signify that the influence of the investigated variables on bank performance is not 
always in accordance with our expectations. Specifically, the equity to total assets ratio 
has a significantly positive effect on ROAA over the pre-crisis period, whereas the cost 
to income ratio has a significantly negative impact over the crisis and post-crisis period. 
On the side of macroeconomic characteristics, we notice that only GDP growth rate 
presents a significant association with bank performance. In particular, there is a 
significantly positive relation between GDP growth rate and ROAA for the crisis and 
post-crisis period. 
I would like to thank Dr. Stergios Leventis for his guidance and support in the 
realization of this dissertation thesis. I would also like to thank Dr. Fragkiskos 
Archontakis for his valuable advice on econometrics issues. Finally, I would like to 
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1. Introduction 
In recent years, the financial performance of banks has become one of the most 
significant matters that investors, managers, academics and analysts deal with. The 
importance of bank performance is explained by the remarkable effects, which 
financial institutions’ profitability has on economic growth of a geographic region or 
country. Therefore, the profitability of financial institutions is crucial for the stability 
of the banking sector and, by extension, of economy as a whole. 
During the last decade, several fundamental and noteworthy alterations, concerning 
European banks, occurred. The rising integration, regarding fiscal and monetary 
policies, led banks to become active in markets that were out of reach, both 
domestically and abroad. In addition, the possibility of achieving economies of scale 
and scope emerged, as a result of the liberalization of capital movements, in 
combination with technological progress. On the other hand, the more and more 
strong presence of foreign banks in the national banking sector of European 
countries enhanced competition and created pressure. As a result, banks developed 
alternative strategic plans and policies, in order to become more efficient. 
Diversification strategies were followed, such as a broader spectrum of products and 
services, while new and more complex financial instruments were launched. 
Furthermore, financial institutions arranged mergers and acquisitions transactions, 
so as to improve their profitability, considering the expected synergies and the 
reduction of operating costs (Goddard et al., 2001). 
In the United States, the application of policies, such as facilitating access to loans, 
overrating of subprime mortgages and the absence of sufficient capital for backing 
the obligations of banks and insurance companies, induced home ownership, which 
peaked in 2004. The bubble burst in 2007-2008 and led to a large decline in real 
estate prices, causing huge damage to financial institutions on a global scale, e.g. the 
collapse of Lehman Brothers. This worldwide crisis resulted in the appearance and 
deterioration of the European government debt crisis, which began with Iceland’s 
banking system failure in 2008. During 2009, the crisis spread to Eurozone countries, 
such as Greece, Ireland, Portugal, and Spain. These countries could not pay back or 
   
  -2- 
refund their sovereign debt and their distressed banks needed bail out by the 
Eurozone mechanisms or the International Monetary Fund. Also, the bond yield 
spreads in government securities had increased rapidly. The global financial crisis 
along with the European sovereign debt crisis (that has been going on since 2009) 
have generated intense worries about the banking sector. Hence, there is a crying 
need for all the parties concerned, to have a clear image, regarding the factors that 
determine the performance of banks. 
The aim of this dissertation thesis is to empirically assess the effects of the factors 
that define bank profitability in PIIGS, before and throughout the recent economic 
crisis, as well as to offer new insights into the debate of which variables are the most 
significant for measuring bank performance. Specifically, we examine the possible 
determinants of bank performance, concerning the financial institutions of the South 
European region (Portugal, Spain, Italy and Greece) and of Ireland1, over the period 
2004-2013, by constructing an appropriate empirical model. We also intend to 
provide further evidence to the existing academic literature, regarding the 
consequences of global recession and debt crisis on the performance of banks of 
these five Eurozone nations, which were perceived to be more economically 
vulnerable during the financial crisis. Therefore, we separate the period under 
investigation (2004-2013) into two equal sub-periods: the pre-crisis period of 2004-
2008 and the crisis and post-crisis period of 2009-2013. We perform a regression 
analysis of panel data by incorporating firstly bank-specific (internal) variables (bank 
size, equity to total assets ratio, cost to income ratio and net loans over total assets) 
and thereafter, we also involve macroeconomic (external) variables (GDP growth, 
GDP per capita, inflation and gross national savings), in order to examine their 
impact on bank profits. 
We have structured this dissertation thesis as follows: Chapter 2 introduces past and 
up-to-date literature about the factors that determine bank performance. Chapter 3 
focuses on the determinants of bank profitability that we use in our model. Chapter 
4 refers to the research design of our study. Chapter 5 presents the empirical 
findings of our analysis. Finally, certain concluding remarks and suggestions for 
further research are provided in Chapter 6. 
                                                     
1 All these countries are known as PIIGS 
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2. Literature Review 
This chapter is focusing on the discussion, about the major factors that define the 
performance of banks, according to prior literature. In addition, the relevant 
literature, regarding the impact of the recent global financial crisis on bank 
profitability is examined.  
2.1 Theoretical background on the determinants of bank profitability 
The concept of financial performance has been a subject of various studies and 
researches over the years. In academic literature, it is more related to the notions of 
efficiency and profitability. The majority of prior literature has suggested the 
expression of bank profitability, as a function of Return on Average Assets (ROAA) 
and/or Return on Average Equity (ROAE). Most studies contend that certain internal 
and external determinants influence the performance of financial institutions. 
Factors that are mainly driven by bank-specific policies and management are defined 
as internal determinants of bank profitability. Bank-specific variables such as bank 
size, liquidity and capital adequacy, are considered internal determinants. On the 
other hand, aspects that are mostly affected by the financial and legal framework, in 
which banks engage, constitute the external determinants of bank profitability. 
Macroeconomic and industry-specific factors, such as GDP growth, inflation and 
interest rates are regarded as external determinants. 
The primary empirical studies, which tried to determine the critical factors of bank 
profitability, were carried out by Short (1979) and Bourke (1989). Particularly, the 
findings of the first study showed that there is a positive relationship between 
market power and profitability, while the second research concluded that 
profitability is positively related to interest rates, liquidity and capital ratios. All the 
relevant studies can be distinguished into those, which perform a single country 
analysis and those, which examine several countries. Indicatively, Berger (1995), 
Athanasoglou et al. (2008), Bennaceur and Goaied (2008), Kosmidou (2008), García-
Herrero et al. (2009), Alper and Anbar (2011), Dietrich and Wanzenried (2011) and 
Trujillo-Ponce (2013) examined the determinants of bank profitability concerning a 
single country. As far as cross-country analysis is concerned, the studies of Molyneux 
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and Thornton (1992), Demirgüç-Kunt and Huizinga (1999), Abreu and Mendes 
(2001), Goddard et al. (2004), Staikouras and Wood (2004), Athanasoglou et al. 
(2006) and Pasiouras and Kosmidou (2007) belong to this kind of research. 
Bourke (1989) and Molyneux and Thornton (1992) were the first, who studied bank 
profitability across different regions or countries. More specifically, Bourke (1989) 
conducted a panel data analysis concerning banks from twelve countries, while 
Molyneux and Thornton (1992) investigated the financial performance of banks 
regarding eighteen European countries. The outcomes of the two aforementioned 
researches resemble each other, as far as the relationship between bank profitability 
and investigated determinants is concerned, except the factors of liquidity and 
government ownership. From the side of internal factors, Bourke (1989) as well as 
Molyneux and Thornton (1992), result in a positive and statistically significant 
relationship between bank profitability and expenses, signifying that performance is 
relative to the quality of administration. Nevertheless, the study of Bourke (1989) 
reveals that bank profitability and liquidity risk are positively and significantly 
related, whereas the outcomes of Molyneux and Thornton (1992) are contrary. 
Regarding the side of external factors, there is a positive and statistically significant 
relationship between bank concentration ratio and bank profitability, showing 
consistency with conventional patterns. However, the study of Molyneux and 
Thornton (1992) indicates that Return on Assets and government ownership are 
positively and significantly related, in contrast with Bourke (1989). The findings of 
Molyneux and Thornton (1992) differ from those of Bourke (1989), because they 
examined a sample, which includes a higher percentage of government-owned banks 
and consequently, a greater return on capital is observed, in comparison to private 
banks. 
The factors that determine bank profitability and interest margin were examined by 
Demirgüç-Kunt and Huizinga (1999). In their study, they made use of 80 countries’ 
bank-level data for the time span of 1988-1995, incorporating some variables that 
had not been utilized in the past, such as certain determinants of financial structure, 
legal, tax and ownership factors. The results of this research demonstrate that bank 
profitability and capitalization are positively related. Demirgüç-Kunt and Huizinga 
(1999) state that this is rational, considering that better capitalized banks have 
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higher equity and are less likely to crash, due to their lesser need for external 
financing. In addition, Demirgüç-Kunt and Huizinga (1999) find that there is a 
considerable relation between bank profitability and international ownership. 
Specifically, domestic banks seem to be more lucrative than foreign banks in 
developed countries, in contrast with developing countries, where foreign banks 
have more profits. Also, the analysis reveals the substantially positive effect, which 
bank concentration ratio has on bank profits. In conclusion, Demirgüç-Kunt and 
Huizinga (1999) were the first to investigate the influence of corporate income tax 
on bank profits and interest margins and they verified the existence of a positive 
impact. 
Demirgüç-Kunt and Huizinga (2000) pioneered in studying the repercussion of 
financial structure on the performance of financial institutions. The findings of this 
research show that underdeveloped financial systems are characterized by higher 
bank profitability and margins, while developed financial systems display quite 
similar profits and margins, concerning either bank-based or market-based systems. 
However, when a financial system evolves from underdeveloped to a more 
developed one, then bank profitability and margins are decreased, due to stronger 
competition. 
Claessens et al. (2001) explored the influence of the activity of foreign banks on 
domestic banking markets. The empirical evidence of this study shows that domestic 
banks are more lucrative than foreign banks in developed countries, in contrast with 
developing countries, where foreign banks are more profitable. Moreover, the 
results indicate that a strong presence of foreign banks is responsible for the 
decrease in profits and margins of domestic banks. 
The factors that determine bank performance, regarding Portugal, Spain, France and 
Germany, were studied by Abreu and Mendes (2001). In their study, they verify that 
a greater equity to assets ratio corresponds to greater bank profitability and net 
interest margins. The effect of loan to assets ratio on profits and margins is also 
positive. Furthermore, the findings display a positive reaction of net interest margins 
towards operating costs, but this does not apply to profitability. The opposite holds 
for market share and net interest margins. As far as unemployment rate is 
concerned, a negative relationship with bank profits is observed. In conclusion, 
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inflation is consistent with all models and the nominal effective exchange rate does 
not affect profitability and net interest margins at all. 
The study of Staikouras and Wood (2004) focuses on how internal and external 
factors affect the performance of the entire European banking sector, by 
investigating thirteen banking markets and using a time frame of five years (1994-
1998). Regarding the internal variables, the outcomes of the study demonstrate that 
equity to assets ratio is positively related to bank profitability, whereas there is a 
converse relationship between loan to assets ratio and banks’ return on assets. 
Moreover, both efficient and structure-conduct-performance hypothesis are not 
supported by this research. As far as external factors are concerned, the findings 
reveal a positive influence of the level of interest rates on bank profitability, in 
contrast with the negative effect of the volatility of interest rates and GDP growth. 
A cross-sectional and dynamic panel analysis was performed by Goddard et al. 
(2004), in order to examine the determinants of bank profitability across Denmark, 
France, Germany, Italy, Spain and the United Kingdom from 1992 to 1998. The 
empirical part of this study provides evidence, indicating that size and bank 
performance are not related systematically. In addition, it is inferred that bank 
profits and off-balance-sheet size are positively interrelated, with respect to United 
Kingdom. However, this relationship is neutral or even negative, concerning other 
investigated countries. To conclude, the results exhibit a positive relation with regard 
to bank profitability and capital adequacy ratio, while profitability and ownership are 
not systematically associated. 
Kosmidou et al. (2004) conducted a multivariate analysis over a data sample of 26 
domestic and 32 foreign banks, which operated in the UK from 1998 to 2001, in 
order to study the performance of domestic banks, in comparison to the 
performance of foreign banks. The findings reveal that the performance of domestic 
banks is greater than that of foreign banks, which operate in the UK, due to the 
higher return on equity, net interest revenue to total earning assets, short term 
funding and loans to customer that domestic banks exhibit, in comparison to foreign 
banks. 
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In a subsequent study, Kosmidou et al. (2005) performed an unbalanced panel data 
analysis, regarding 32 UK owned commercial banks for the time span of 1995-2002, 
so as to explore the effect of bank-specific factors, macroeconomic indicators and 
financial market structure on bank profitability. The outcomes of the study indicate 
that capital strength and more specifically, equity to assets ratio constitutes the 
most significant factor, which determines the bank profitability of the examined UK 
banks. Furthermore, the results suggest that cost-to-income ratio and bank size are 
negatively associated with bank profitability. Nevertheless, the findings about the 
effect of liquidity and loan loss reserves on Return on Average Assets and net 
interest margin are controversial. In conclusion, the external factors have a 
considerable impact on bank profitability only individually, as their total explanatory 
contribution to the model is small. 
Athanasoglou et al. (2006) conducted an empirical study, in order to investigate the 
impact of bank-specific, industry-related and macroeconomic indicators on the 
performance of South Eastern European (SEE) financial institutions. The study 
involves unbalanced panel data of 7 countries, regarding the period 1998-2002. It is 
inferred that bank profitability is substantially influenced in the expected manner, by 
all bank-specific factors other than liquidity risk, which has a positive yet insignificant 
impact on bank profits. One possible interpretation for this finding is that South 
Eastern European banks, by keeping an illiquid position to avoid failures, do not have 
the resources to achieve a liquidity level, similar to that of developed banking 
systems. Also, the significantly negative relationship, between bank profitability and 
credit risk, signifies the necessity for SEE banks to concentrate more on credit risk 
management. Consequently, new principles in terms of risk management and 
operational efficiency are needed, so as to improve bank profitability. Another 
significant finding of the study is that structure-conduct-performance hypothesis 
holds, since the influence of market concentration is positive. However, the image 
concerning macroeconomic factors is controversial, considering that inflation has a 
substantial impact on bank profits, whereas bank profitability is not seriously 
influenced by the variations of real GDP per capita. 
The impact of bank specific features and total banking environment on the 
profitability of commercial domestic and foreign banks was explored by Pasiouras 
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and Kosmidou (2007), by utilizing bank level data for 15 European countries, 
concerning the time frame of 1995-2001. Additional financial structure 
characteristics, such as stock market capitalization to GDP and total assets of deposit 
money banks to GDP are incorporated in this study. The empirical estimations 
indicate that equity to assets and ROAA are positively associated, while cost to 
income ratio and profitability are negatively associated. Equity to assets and cost to 
income ratio were proved to be the most critical factors, determining the 
profitability of domestic banks and foreign banks, respectively. Moreover, size and 
profitability are inversely related for both domestic and foreign banks. Finally, GDP 
growth and inflation have a considerable effect on ROAA, but with contrary signs for 
domestic and foreign banks. 
Bennaceur and Goaied (2008) performed a balanced panel data analysis, so as to 
examine the factors that determine bank profitability, regarding the Tunisian 
banking sector over the period 1980-2000. The outcomes of the study exhibit that 
banks with great amounts of capital and overheads are positively interrelated with 
net interest margin and profitability. They also reveal the considerably positive 
influence of bank loans on the creation of net interest margins and the notably 
negative effect of size on bank profitability, respectively. As far as macroeconomic 
determinants are concerned, both inflation and economic growth do not affect 
either profitability or interest margins in the banking sector of Tunisia. In conclusion, 
a positive influence of stock market development on bank profitability is observed, 
indicating a complementary connection between stock market and bank growth. 
The factors that determined the financial performance of Greek banks over the 
period of financial integration (1990-2002) were investigated by Kosmidou (2008). 
For this purpose, unbalanced time series data of 23 banks were used. The findings of 
this study exhibit the existence of a positive and statistically significant relationship 
between bank performance and equity to assets ratio, as well as the negative and 
statistically significant relationship between bank performance and cost to income 
ratio. However, it was found that the correlation between bank profits and credit 
risk ratio is statistically insignificant. In addition, ROAA and liquidity ratio are 
negatively and significantly associated, in case where only bank-specific factors are 
included in the model. On the contrary, a positive and statistically insignificant 
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relation between ROAA and liquidity ratio is observed when macroeconomic and 
financial structure factors are introduced into the model. Furthermore, size was 
found positive towards bank profitability in every case, but statistically significant 
only when macroeconomic and financial structure factors are incorporated in the 
model. Regarding macroeconomics and financial structure, GDP growth has a 
significantly positive effect on ROAA, in contrast with the significantly negative effect 
of inflation on ROAA. 
Athanasoglou et al. (2008) used unbalanced panel data of Greek banks for the time 
span of 1985-2001, so as to look into the impact of bank-specific, industry-related 
and macroeconomic factors on bank performance. Capital, size, productivity, credit 
risk and operating expenses constitute the bank-specific indicators that are used in 
the study. The findings suggest that the profitability of the banking sector is 
considerably influenced in the expected manner by all bank-specific factors, except 
size. Additionally, a continuation in bank profits is observed, signifying the possibility 
of not that large deviation from perfect competition in market structure, whereas 
the structure-conduct-performance hypothesis is not supported by the estimation 
findings. As far as the industry-related determinants are concerned, concentration 
and ownership do not affect significantly bank performance. On the macroeconomic 
indicators’ side, business cycle and inflation have an obvious effect on bank 
profitability. Nevertheless, the influence of the business cycle is considerable only in 
its upper phase. 
The emerging and developing market of China attracted the attention of García-
Herrero et al. (2009), who conducted an empirical study, in order to explore the 
major factors that define and interpret the low profitability of Chinese banks. 
Therefore, they used annual data for 87 Chinese banks, concerning a time horizon of 
eight years (1997-2004). In this research, two additional measures of bank 
profitability were incorporated: pre-provision profits and ROA. The results show that 
banks well capitalized banks, with a comparably greater portion of deposits and 
greater efficiency are apt to be more lucrative. During the examined period, 
profitability in China appears to be rather enduring, as a result of competition limits 
and a high degree of state interference. 
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The determinants and persistence of bank profitability concerning eight European 
countries for the period 1992-2007, were investigated by Goddard et al. (2010). They 
performed a dynamic panel analysis, by splitting the investigated period into two 
sub-periods. The first sub-period deals with the years before (1992-1998), whereas 
the second sub-period involves the years after (1999-2007) the establishment of 
euro and the application of the Financial Services Action Plan. The outcomes of the 
study demonstrate that profits are incessant over time, concerning the first sub-
period, signifying that banks with excess profits this year, are likely to make higher 
excess profits next year. On the other hand, a decline in the continuation of profits is 
observed, regarding the second sub-period, due to the enhanced tension of 
competition from 1999 onwards. The relationship between bank profitability and 
non-interest income to total operating income is positive and statistically significant, 
concerning the majority of estimations. This is an indication that banks with a higher 
diversification are more lucrative. In addition, a negative relation between 
profitability and capital ratio is observed, implying that better capitalized banks are 
less profitable, because of their lower level of risk. Finally, the empirical evidence 
concerning the relationship between profitability and market share is controversial, 
while it is found that profitability and concentration are inversely correlated. 
A more recent study on the determinants of bank profitability was performed by 
Trujillo-Ponce (2013). He looked into the major factors, which are responsible for the 
high profitability of Spanish banks over the period 1999-2009, by making use of 
unbalanced panel data of 89 banks. The findings suggest that the large bank profits 
are related to a high proportion of loans in total assets, a large rate of customer 
deposits, improved efficiency and low levels of doubtful assets. Furthermore, it is 
found that more highly capitalized banks are capable of making higher profits, only 
when ROA is considered as the indicator of profitability. Nevertheless, an increase of 
equity to total assets ratio decreases the banks’ ROE, due to the reduction in 
leverage. As a result, the high degree of Spanish banks’ capitalization over the 
examined period might have enhanced their ROA, at the expense of their ROE. 
Moreover, efficiency is proved to be a significant determinant of bank profits, 
whereas size and income diversification do not seem to have a significant impact on 
the explanation of Spanish banks’ profitability, as a result of the absence of 
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economies or diseconomies of scale and scope. As far as external determinants are 
concerned, the outcomes of the study indicate the significance of business cycle for 
banks’ profitability and verify that market concentration is positively related to the 
profits of the Spanish banking sector. Finally, inflation and interest rates have a clear 
effect on bank profitability as well. 
2.2 Financial crisis and determinants of bank profitability 
The relevant literature, regarding the effects of the recent global financial crisis on 
the factors that determine bank profitability, is quite limited. For instance, Beltratti 
and Stulz (2009) examined the determinants of bank performance, concerning banks 
with large stock returns at a worldwide level, from early July of 2007 to December 
31st of 2008. In general, the study concludes that bank governance, regulatory 
framework and financial statements are valuable for the comprehension of bank 
performance during the crisis. The empirical evidence suggests that banks with 
higher Tier I capital and more deposits and loans, exhibit a better performance over 
the investigated period, as well as banks that operate under more intense capital 
monitoring. On the other hand, banks that engage in countries with stronger 
regulatory frameworks and banks with more share-holder friendly boards exhibit a 
worse performance, during the period under examination. 
The performance of French banks and the spectrum of financial support actions, that 
the French government took during the period of 2006-2008, were studied by Xiao 
(2009). The results of this quantitative and qualitative analysis indicate that although 
French banks are not invulnerable to the side effects of the global financial crisis, 
they have proved to be resistant to it. More specifically, the diversification of the 
French banking sector in business activity, financing and geographical coverage has 
kept risk at a controllable level. Furthermore, the extensive supervision, preventive 
regulation and up-to-date information, that the competent regulatory authorities 
exercise and provide to the French banking system, have assisted French banks, so as 
to sustain the crisis and recover to some extent. 
Cornett et al. (2010) investigated the degree of change of internal corporate 
governance structures in the banking sector and the relationship between these 
structures and the performance of U.S. banks, before and throughout the financial 
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crisis. The findings suggest that bank performance falls off considerably over the 
period of crisis, as well as many aspects of corporate governance, such as board 
independence and executive stock ownership. Nevertheless, the largest banks 
experience the biggest losses and deal with the biggest changes in corporate 
governance. In addition, it is found that the stock market returns of 2008 are 
strongly associated to corporate governance mechanisms, regarding large banks, but 
not so much concerning smaller banks. 
More recently, Dietrich and Wanzenried (2011) performed an empirical analysis, in 
order to explore the influence of bank-specific, industry-related and macroeconomic 
determinants on the profitability of 372 Swiss commercial banks for the time span of 
1999-2009. They split the investigated period into two sub-periods, so as to 
elaborate on the effects of the financial crisis. The first sub-period includes the years 
before crisis (1999-2006), while the second sub-period involves the years during 
crisis (2007-2009). The outcomes of the study indicate that operational efficiency is 
positively related to bank profits in both investigated sub-periods, while 
capitalization is significantly negatively related to bank profitability, only during the 
crisis period. Moreover, the growth of loan volume above the average has a positive 
influence on bank profitability, whereas there is a significantly inverse relationship 
between funding costs and ROAA, only during the pre-crisis period. In addition, 
banks with a higher proportion of interest income are less profitable than banks with 
a more diversified total income, both before and during crisis. As far as ownership is 
concerned, it is found that government-owned banks make more profits than private 
banks during the crisis, because they are deemed more safe. The study also reveals 
the negative and statistically significant relation between bank profitability and taxes 
in all cases, regarding the external factors. 
3. Determinants of bank performance and selection of variables 
This chapter describes the dependent and independent variables of our thesis: how 
we measure bank performance and the selected determinants of bank profitability 
that we use in our analysis. The latter are divided into two categories: the internal or 
bank-specific variables and the external or macroeconomic variables.  
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3.1 Bank profitability measures 
In conformity to the relevant literature, we use Return on Average Assets (ROAA) as 
the indicator of bank profitability in our analysis. ROAA is estimated by dividing the 
entity’s net income by its average total assets. This ratio is expressed as a percentage 
of the average total assets. ROAA measures the profits earned per monetary unit of 
assets and denotes how efficiently a bank administers its resources, in order to 
generate income. We use the value of average assets, so as to encompass any 
potential change that assets may have experienced, during the fiscal year. Golin 
(2001) believes that ROAA constitutes the most crucial measure of profitability. 
3.2 Internal or bank-specific variables 
As we have mentioned before, there are two kinds of bank profitability 
determinants. On the one hand, there are internal or bank-specific variables, which 
are factors that derive from bank-specific policies and management. On the other 
hand, we have the external or macroeconomic variables, which are factors related to 
the economic circumstances and the industry framework, in which banks operate. In 
total, eight independent variables are incorporated in our model, four of which are 
used as internal and four as external determinants of bank performance. Each of the 
aforementioned variables is concisely presented in Table 1, as well as the sign of its 
expected effect on bank profitability. The internal determinants that we investigate 
in our study involve the fields of bank size, capital adequacy, operational efficiency 
and liquidity. 
Bank size is one of the internal determinants, which are most frequently debated in 
relevant literature. This variable is expressed as the natural logarithm of banks’ total 
assets (LSIZE) and it assesses the effect of size on bank performance. The empirical 
evidence, regarding the relationship between size and bank profitability is quite 
controversial. Several studies argue that size and bank performance are positively 
related, due to the fact that larger banks exploit economies of scale and thus, reduce 
operating costs. Specifically, Smirlock (1985) claims that the relationship between 
size and bank profitability is positive, because larger banks possibly have lower risk, 
due to their higher diversification in loans and their wider range of offered products, 
compared to smaller banks. Moreover, he alleges that the lowered risk, combined 
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with economies of scale emerging from a larger size, bring about an enhanced 
operational efficiency. Flamini et al. (2009) note that in case of low competition, 
where larger banks own a bigger share of the domestic market, their profits are 
higher. This happens, because the lending rates stay high and the deposit rates are 
lower, since a strong market power is obtained and larger banks are considered 
more safe. Nevertheless, some studies (e.g. Stiroh and Rumble, 2006; Pasiouras and 
Kosmidou, 2007) claim that size may be negatively related to bank profitability, 
regarding very large banks. This is caused by the expenses that are required for 
management, such as agency costs and expenses related to bureaucracy. 
In our study, we use the equity to total assets ratio (ETTA) to express capital 
adequacy. Capital adequacy reflects the financial strength of a bank and more 
specifically, the capital that a bank holds, so as to ensure financial stability and 
protection against unforeseen losses. However, the consequences of this indicator’s 
changes are not explicit, as far as bank profitability is concerned. Many studies (e.g. 
Abreu and Mendes, 2001; Staikouras and Wood 2004; Pasiouras and Kosmidou, 
2007) contend that capital strength is positively related to bank profitability. 
In particular, financial institutions with a higher equity to assets ratio are considered 
more profitable, on account of their lesser need for external financing. Better 
capitalized banks are less likely to fail, considering their lower need for funding, so as 
to maintain a certain volume of assets. Consequently, this decreases their cost of 
borrowing. Moreover, highly capitalized banks are presumed to be less exposed to 
risk and safer. As a result, their creditworthiness is improved and a less costly 
financing is ensured. 
However, Dietrich and Wanzenried (2011) state that banks with lower ratios of 
capital adequacy are anticipated to enjoy higher returns, compared to highly 
capitalized banks, under the conventional risk-return hypothesis. Eventually, most 
studies support the existence of a positive relation between equity to assets ratio 
and bank profitability. 
  
   
  -15- 
Table 1: Descriptions and expected effect of independent variables on bank profitability 
Variable Description Exp. effect 
   Dependent 
  ROAA Net income over average total assets.  
      
   Independent 
  
   Bank-specific 
   
LSIZE 
 
The natural logarithm of a bank's total assets in year t. 
 
? 
ETTA 
 
 
The equity to total assets ratio. It is calculated as the ratio of 
shareholders' equity over total assets in year t. This is a measure of a 
bank's capital adequacy. 
+ 
CTI 
 
 
The cost to income ratio. It is calculated as the ratio of operating costs 
over operating income generated in year t and measures the 
efficiency of bank management, concerning operating expenses. 
- 
NLTA 
 
The ratio of net loans over total assets in year t. This indicator is used 
to estimate the liquidity of a bank.  
? 
 
Macroeconomic 
  
GDPG 
 
The GDP growth rate indicates the annual percent change of a 
country's GDP. 
+ 
GDPPC 
 
 
GDP per capita is calculated as the ratio of the total value of final 
goods and services produced in a certain year over the average 
population for the same period (in constant LCU, i.e. in thousands €). 
? 
 
INF 
 
The annual rate of inflation (consumer prices) 
 
? 
GDS 
 
 
Gross domestic savings consist of household, corporate and 
government savings. They are equal to GDP less final consumption 
expenditure and expressed as a percentage of GDP. 
? 
 
Operational efficiency is expressed by using the cost to income ratio (CTI), which is a 
particularly significant measure in valuing financial institutions. This ratio can be 
calculated by dividing the operating costs by the generated operating income and 
provides a clear view of how efficiently a bank is being managed, as far as its 
expenses are concerned. The operating costs involve administrative, staff and fixed 
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expenses such as salaries, but not costs such as taxation and depreciation. Normally, 
a negative association between cost to income ratio and bank performance is 
expected, because a higher ratio indicates that expenses are managed less efficiently 
and thus, smaller profits are achieved. Kosmidou (2008) argues that this is not 
always the case, since higher costs might be related to a higher extent of banking 
activities and as a result, to higher income. Furthermore, if clients benefit from a 
bank’s operational efficiency, in terms of higher deposit rates or lower loan rates, 
then the bank’s profitability will be possibly affected in an unfavorable way (Goddard 
et al., 2010). 
Financial institutions treat liquidity management, as a duty of top priority, which 
significantly determines bank profitability. More specifically, liquidity management 
deals with the everyday process of supervising and forecasting cash flows, in order to 
guarantee that liquidity is maintained at sufficient levels. In terms of banking, 
liquidity reflects the banks’ competence to satisfy their financial obligations, such as 
sudden deposit withdrawals and other unexpected funding requirements, without 
experiencing undesirable losses. In our case, liquidity is represented by the ratio of 
net loans over total assets (NLTA). Τhis indicator is used to calculate the proportion 
of total assets invested in the loan portfolio. Particularly, a high loans to assets ratio 
signifies that loans constitute the highest percentage of a bank’s total assets (in 
other words, the bank is “loaned up”) and its liquidity is at low levels. In this case, 
the lack of sufficient liquidity and funds to meet the obligations maximizes the risk 
for the bank to become insolvent. In addition, this proportion of loans requires 
higher operating costs, in comparison to those demanded for investments. 
Consequently, financial institutions with a high percentage of loans in their financial 
statements would display higher operating costs and thus, low profitability 
(Staikouras et al., 2008). Nevertheless, the relationship between liquidity and bank 
profitability is not clear. If someone takes into account that liquid assets are 
associated with low rates of return, then a negative relationship between liquidity 
and profitability is observed. Many times, banks hold assets that are liquidated more 
easily, in order to prevent bankruptcy, although these are related to lower returns 
(Kosmidou, 2008). 
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3.3 External or macroeconomic variables 
As we have already mentioned, bank performance is determined by internal as well 
as by external variables. In other words, factors such as national economy indicators, 
financial and political framework have also a significant impact on the performance 
of financial institutions. The external determinants that we examine in our thesis 
include gross domestic product growth, gross domestic product per capita, inflation 
and gross domestic savings. 
The GDP growth rate (GDPG) demonstrates the percent change that a country’s 
gross domestic product undergoes from one year to another. It is a basic 
macroeconomic characteristic, which is used to measure the economic growth of a 
country, i.e. the increase in an economy’s productive capacity. In line with the results 
of previous studies (Demirgüç-Kunt and Huizinga, 1999; Kosmidou, 2008; 
Trujillo-Ponce, 2013), GDP growth is anticipated to have a positive influence on bank 
profitability. Broadly speaking, a higher economic growth, as expressed by GDP 
growth rate, denotes that economy goes through an upward phase (expansion), 
which leads banks to provide more loans. In such a case, Athanasoglou et al. (2006) 
contend that financial institutions are allowed to charge higher margins and thus, 
enhance their assets’ quality. Therefore, bank profitability increases. Contrariwise, a 
decrease in GDP indicates a period of economic decline, where banks deal with more 
non-performing loans and hold a portfolio of lesser quality assets. As a result, the 
returns of the banking sector are affected negatively. 
The second macroeconomic factor that we investigate in our thesis is GDP per capita 
(GDPPC). It expresses a country’s total output, by dividing the total value of final 
goods and services produced in a certain year by the average population for the 
same period. More specifically, GDP per capita is used to examine the relative 
performance of different countries and thus, allows comparisons between them. It is 
worth noting, that an increase in GDP per capita reveals a rise in productivity and by 
extension, economic prosperity. In their study, Staikouras et al. (2008) observe that 
the operating performance of banks and the total economic development are 
positively associated. During the upward phase of an economy, bank performance is 
improved. At the same time, financial institutions deal with smaller loan losses, 
because they are less likely to bankrupt. Nevertheless, the results of the study of 
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Flamini et al. (2009) indicate that the changes in GDP per capita have a negative 
impact on bank performance, yet statistically insignificant. Consequently, the 
relation between GDP per capita and bank profitability is rather ambiguous. 
Inflation (INF) is considered as one of the major external variables that determine 
bank profitability. Perry (1992) argues that the association between inflation and 
bank performance is quite controversial, since it hinges on whether inflation is totally 
expected or not expected. A totally expected inflation rate denotes that banks are 
able to adapt interest rates on time, so as to raise their income more rapidly than 
their expenses and obtain higher profits in this way. In the case of not expected 
inflation, banks seem to adjust their interest rates at a sluggish pace. As a result, 
bank costs rise faster than revenues and thus, bank profits are negatively affected. 
Moreover, Staikouras and Wood (2004) note that sudden increases of inflation can 
bring about cash flow problems for borrowers, interrupting loan settlements and 
triggering loan losses. The majority of prior studies (Demirgüç-Kunt and Huizinga, 
2000; Kosmidou et al., 2005; Athanasoglou et al., 2006; Flamini et al., 2009; García-
Herrero et al., 2009) found a significantly positive relationship between inflation and 
bank profits. On the contrary, Staikouras et al. (2008) concluded that the rate of 
inflation has a negative impact on the operating performance of banks. 
Finally, we investigate the impact of gross domestic savings (GDS) on bank 
performance. Gross domestic savings derive by subtracting final consumption 
expenditure from gross domestic product and consist of household, corporate and 
government savings. It is worth mentioning that the value of gross domestic savings 
is expressed as a percentage of GDP. Also, a negative sign of this indicator implies 
that expenses exceed production of the overall economy and thus, national wealth is 
reduced (dissaving). Normally, a positive relationship between gross domestic 
savings and bank profitability is anticipated, since a higher amount of savings means 
that more loans are available and consequently, banks achieve higher earnings. 
However, the prerequisite, for this positive effect to take place, is the ability of banks 
to transform savings into profits from the loans they provide. 
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4. Research Design 
This chapter provides a comprehensive description of the data search and collection 
procedure and of the empirical methodological approach, which we apply in our 
study. 
4.1 Data collection process 
As far as our sample is concerned, data for the bank-specific variables of Portuguese, 
Italian, Irish, Greek and Spanish banks were obtained from Bankscope Database of 
Bureau van Dijk’s company. In addition, data for the macroeconomic factors, 
regarding the five aforementioned countries, were drawn from the World Bank 
database. The period under investigation concerns the years 2004-2013 and annual 
data for this 10-year period were used. We split the above period into two equal 
sub-periods. In particular, the time span of 2004-2008 constitutes the pre-crisis 
period and the time span of 2009-2013 constitutes the crisis and post-crisis period. 
These particular time frames were selected, so as to investigate the global recession 
effects on the banking sector of the countries, which were more severely hit by the 
debt crisis in Europe. 
Our search strategy was set, in order to retrieve financial information for the banks 
of Portugal, Italy, Ireland, Greece and Spain (PIIGS), which were active throughout 
the period 2004-2013, excluding the central banks of these countries. These criteria 
resulted in 46 banks with available annual data for all the internal and external 
factors, which we have decided to examine in our analysis, regarding the entire 
period of 2004-2013. As a result, our sample is a balanced panel dataset of 46 listed 
and unlisted banks, which operated in PIIGS during the years 2004-2013 and 
comprises 460 observations. 
A description of our data is provided in Table 2 and Table 3. Specifically, Table 2 
indicates the countries that are encompassed in our sample, as well as the number 
of available observations and banks per country, for the entire period of analysis 
(2004-2013). Furthermore, Table 3 demonstrates the descriptive statistics for the 
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variables that we investigate in our study, over the whole time span under 
examination.  
Table 2: Available observations and banks per country for the period 2004-2013 
Country 
name 
Country 
code 
Observations 
per country 
Banks per 
country 
Portugal PT 20 2 
Italy IT 80 8 
Ireland IE 80 8 
Greece GR 90 9 
Spain ES 190 19 
Total 460 46 
 
It is worth to emphasize some of the findings, which are displayed in Table 3 and 
have attracted our attention. For instance, while the mean value of ROAA over the 
years 2004-2013 is 0.26%, its median is quite higher. This finding signifies the 
existence of a large profitability gap, among the banks that are included in our 
sample and it is consistent with what Dietrich and Wanzenried (2011) contend in 
their analysis. The bank capitalization, which is expressed by equity to total assets, is 
8.91% on average. Nevertheless, we should note that there is a large difference 
among the financial institutions of our sample, regarding their capital strength. The 
most highly capitalized bank covers 78.33% of its total assets, while the minimum 
value of ETTA is negative (-3.93%). Specifically, this negative value concerns Piraeus 
Bank SA and reflects the impact of the PSI agreement for the Greek sovereign debt 
restructuring (early 2012).  
Table 3: Descriptive statistics for entire period (2004-2013) 
  Mean Median Maximum Minimum Std. Dev. Skewness Kurtosis 
ROAA 0.262 0.378 23.474 -21.101 2.347 -0.691 44.692 
LSIZE 16.301 16.594 20.962 9.966 2.205 -0.382 2.647 
ETTA 8.908 6.947 78.333 -3.931 9.521 4.709 30.601 
CTI 61.739 56.049 661.538 3.590 46.629 7.167 79.101 
NLTA 59.032 65.960 99.571 0.775 24.923 -0.949 2.955 
GDPG 0.257 0.199 5.815 -8.864 3.481 -0.451 2.601 
GDPPC 24.084 21.317 42.557 14.502 7.600 1.245 3.377 
INF 2.307 2.741 4.880 -4.480 1.607 -1.569 6.994 
GDS 22.480 22.244 41.207 7.953 8.207 0.366 2.884 
For the notation of the investigated variables see Table 1. 
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Moreover, we notice that the cost to income ratio (CTI) has a standard deviation 
equal to 46.63% and thus, exhibits high variability. The ratio of net loans over total 
assets also displays a relatively high standard deviation of around 25%. Finally, the 
external variables of our sample, such as GDP growth and inflation, show relatively 
low standard deviations. 
Table 4 illustrates the correlation matrix of the independent variables (bank-specific 
and macroeconomic). We observe that most variables are rather low correlated. 
However, there is a quite high positive correlation, of around 0.87, between gross 
domestic savings (GDS) and GDP per capita (GDPPC). On the other hand, the highest 
negative correlation amounts to -0.55 and concerns equity to assets ratio (ETTA) and 
bank size (LSIZE). In any case, these correlations do not seem to influence 
significantly the outcomes of our study. 
Table 4: Correlation matrix of independent variables 
  LSIZE ETTA CTI NLTA GDPG GDPPC INF GDS 
LSIZE 1        
ETTA -0.550 1       
CTI -0.182 0.283 1      
NLTA 0.142 -0.156 -0.027 1     
GDPG 0.016 -0.054 -0.073 -0.054 1    
GDPPC 0.216 -0.118 -0.047 -0.163 0.265 1   
INF -0.044 -0.007 -0.048 0.074 0.435 -0.096 1  
GDS 0.262 -0.193 -0.087 -0.195 0.450 0.872 -0.062 1 
 
 
4.2 Empirical Methodology 
The main objective of our study is to investigate empirically how bank-specific and 
macroeconomic determinants affect the performance of the PIIGS countries’ banks, 
before and throughout the crisis. Therefore, we apply the following linear regression 
model: 
𝑌𝑖,𝑗,𝑡 = 𝑎 + � 𝛽𝑚𝑀
𝑚=1
𝑍𝑖,𝑗,𝑡𝑚 + �𝛽𝑑𝐷
𝑑=1
𝑍𝑗,𝑡𝑑 + 𝜀  
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𝑌𝑖,𝑗,𝑡 is the dependent variable that represents ROAA of bank i, in country j, at time t 
and measures profitability. 𝑍𝑖,𝑗,𝑡𝑚  and 𝑍𝑗,𝑡𝑑  are the explanatory variables that refer to 
bank-specific and macroeconomic factors, respectively, 𝑎 is a constant term and 𝜀 is 
an error term. 
Following Dietrich and Wanzenried (2011), we begin with the estimation of our 
model by using data that involve the whole time period of 2004-2013. Next, we 
separate our sample into two sub-periods and re-assess our model for the pre-crisis 
period (2004-2008) and the crisis and post-crisis period (2009-2013), separately. 
Furthermore, the entire sample and each sub-sample are initially estimated using 
exclusively bank-specific variables and thereafter, using both bank-specific and 
macroeconomic variables. 
It should be noted that the computations for our model were carried out by using 
EViews 8. First of all, we have to choose between a fixed effects and a random 
effects model. At first, we run a random effects regression (setting cross-section 
random) for the entire sample and each sub-sample separately, including only the 
bank-specific variables and thereafter, including both bank-specific and 
macroeconomic variables. 
In order to choose the most proper model for our analysis, between a fixed effects 
and a random effects model, we perform the Hausman Test separately for each of 
the aforementioned random effects regressions. Specifically, the Hausman Test 
contrasts a random effects model with its corresponding fixed effects model. If the 
chi-square statistic drawn by the Hausman Test is greater than the chi-square critical 
values2, the fixed effects model is the most appropriate. As we can see in Tables A.1, 
A.2, A.3, A.4, A.5, and A.6 in Appendix, the chi-square statistic of Hausman Test is 
higher than the chi-square critical values of 𝜒0.5,42 = 3.357 and 𝜒0.5,82 = 7.344 in all 
cases. As a result, the fixed effects model is the most suitable for the entire sample, 
as well as for both sub-samples of our analysis. Afterwards, we have to deal with 
heteroskedasticity, which constitutes a very important issue in our empirical analysis. 
The relevant process is described below. 
                                                     
2 𝜒0.5,42  for only bank-specific and 𝜒0.5,82  for both bank-specific and macroeconomic determinants, 
respectively 
   
  -23- 
Considering the results of the Hausman Test for our model, we begin by estimating a 
fixed effects regression for the total period and each of the two sub-periods 
individually. Firstly, we involve only bank-specific factors and after, both bank-
specific and macroeconomic factors. So, we run 2 regressions for the whole period 
and 2 regressions for each sub-period (6 regressions in total). In order to correct for 
heteroskedasticity in least squares estimation, there are two possible settings for 
use: the Cross-section SUR and the Period SUR. Regarding our sample, the number of 
periods is smaller than the number of cross-sections and thus, we cannot use the 
Cross-section SUR setting. Instead, we use the Period SUR setting to correct for 
heteroskedasticity and consequently, we set period fixed for each regression. 
Additionally, we set the white period method, so as to perform robust calculations of 
coefficient covariances. 
5. Empirical Findings and Discussion 
In the previous chapter, we highlighted the fact that we incorporate three distinct 
time frames in our study, so as to investigate the consequences of the financial crisis 
on the PIIGS countries’ banking sector. Specifically, the time span of 2004-2008 
consists the pre-crisis period, the years 2009-2013 are considered as the crisis and 
post-crisis period and finally, the decade of 2004-2013 comprises the entire period 
under examination. Acting in accordance with the study of Dietrich and Wanzenried 
(2011), we originally estimate a regression involving exclusively the bank-specific 
factors and thereafter, both bank-specific and macroeconomic factors, for each of 
the above time spans individually. 
Tables 5, 6 and 7 demonstrate the empirical outcomes of our computations and 
concern the pre-crisis, the crisis and post-crisis and the entire period, respectively. 
The findings of regressions including only the internal determinants are displayed in 
the first column, while the results of regressions including both internal and external 
determinants are presented in the second column. In Tables 5, 6 and 7, we notice 
that the significance of several variables and their effect on bank profitability vary 
from one period to another. In addition, as we incorporate the macroeconomic 
factors the explanatory power of our model, which is expressed by Adjusted 𝑅2, is 
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increased somewhat, regarding only the crisis and post-crisis period. In particular, 
the Adjusted 𝑅2 is approximately 50% for the entire period and the crisis and post-
crisis period, while the pre-crisis period exhibits a much lower Adjusted 𝑅2, of 
around 25%. 
Bank size constitutes the first bank-specific determinant that we examine and it is 
expressed as the natural logarithm of a bank’s total assets (LSIZE). Our results 
indicate that bank size does not have a significant effect on bank profitability, 
regarding the entire period and both sub-periods, whether we test only internal 
variables or both internal and macroeconomic variables. Specifically, the impact of 
bank size on ROAA is positive but statistically insignificant for the pre-crisis period, 
while it is negative but statistically insignificant for the post-crisis period and the 
whole period. 
Capital adequacy is measured by the equity to total assets ratio (ETTA). As Tables 5, 6 
and 7 show, the equity to total assets ratio has a significantly positive effect on bank 
profits regarding the pre-crisis period and all years, at 1% significance level. These 
findings are consistent with the studies of Kosmidou et al. (2005) and Pasiouras and 
Kosmidou (2007), indicating that better capitalized financial institutions are more 
profitable than less capitalized ones, due to their lesser need for external financing 
and therefore, they are less likely to fail. However, in the case of crisis and post-crisis 
period, a positive but statistically insignificant relation between equity to total assets 
ratio and ROAA is observed, when only bank-specific determinants are included in 
the regression. On the other hand, we notice a negative but statistically insignificant 
relation, when both internal and external variables are incorporated in the 
regression for the post-crisis period. 
The cost to income ratio (CTI) is calculated as the ratio of operating costs over 
generated operating income. It has a significantly negative impact on bank 
performance for the post-crisis period and for all years from 2004 to 2013, at 1% 
significance level. These findings are in line with the results of previous research 
(Pasiouras and Kosmidou, 2007; Dietrich and Wanzenried, 2011) and imply that a 
decrease (increase) in operating costs, raises (reduces) greatly the profitability of 
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banks that operate in PIIGS. In addition, we observe that the cost to income ratio has 
a negative impact on ROAA for the pre-crisis period, yet statistically insignificant. 
Table 5: Regression results for pre-crisis period (2004-2008) 
  Bank-specific 
determinants 
Bank-specific and 
macroeconomic determinants 
 
 
        
 Coefficient Prob. Coefficient Prob. 
LSIZE 0.010666 0.8019 0.011349 0.8091 
ETTA 0.054775 0.0000*** 0.048215 0.0000*** 
CTI -0.008630 0.1150 -0.008346 0.1493 
NLTA 0.004652 0.0504* 0.003192 0.1569 
GDPG 
  
-0.049176 0.2869 
GDPPC 
  
-0.014625 0.4640 
INF 
  
-0.030350 0.6879 
GDS 
  
0.001478 0.9483 
Adjusted 𝑅2 0.243098 
 
0.219685 
 F-statistic 10.19365 0.0000*** 6.372607 0.0000*** 
      The significance levels of 1%, 5% and 10% are marked with ***, **, and * respectively. 
      Total panel (balanced) observations: 230. 
Table 6: Regression results for crisis and post-crisis period (2009-2013) 
  Bank-specific 
determinants 
Bank-specific and 
macroeconomic determinants 
 
 
        
 Coefficient Prob. Coefficient Prob. 
LSIZE -0.066171 0.2173 -0.067881 0.2188 
ETTA 0.006566 0.7047 -0.002486 0.9058 
CTI -0.018602 0.0000*** -0.019675 0.0000*** 
NLTA 0.006296 0.1332 0.008245 0.0689* 
GDPG 
  
0.299096 0.0033*** 
GDPPC 
  
-0.001738 0.9336 
INF 
  
-0.046927 0.6763 
GDS 
  
-0.040607 0.1142 
Adjusted 𝑅2 0.505073 
 
0.533437 
 F-statistic 30.21183 0.0000*** 22.81859 0.0000*** 
      The significance levels of 1%, 5% and 10% are marked with ***, **, and * respectively. 
                      Total panel (balanced) observations: 230. 
As far as liquidity is concerned, the ratio of net loans over total assets (NLTA) is used. 
Τhis indicator estimates the proportion of total assets that a bank invests in the loan 
portfolio. As we can see in Table 7, the results reveal a significantly positive effect of 
the loans to assets ratio on bank profitability at 10% significance level, regarding the 
entire period. One possible explanation is that the banks of our sample may have 
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issued loans that yielded high expected returns, which were greater than those of 
other assets. 
 Table 7: Regression results for entire period (2004-2013)  
  Bank-specific 
determinants 
Bank-specific and 
macroeconomic determinants 
 
 
        
 Coefficient Prob. Coefficient Prob. 
LSIZE -0.021574 0.5791 -0.000005 0.9999 
ETTA 0.038341 0.0000*** 0.038268 0.0014*** 
CTI -0.017613 0.0000*** -0.017253 0.0000*** 
NLTA 0.004206 0.0554* 0.004047 0.0642* 
GDPG 
  
0.140893 0.0007*** 
GDPPC 
  
-0.004514 0.7567 
INF 
  
-0.009191 0.8395 
GDS 
  
-0.019980 0.2095 
Adjusted 𝑅2 0.481469 
 
0.475236 
 F-statistic 33.78403 0.0000*** 25.45173 0.0000*** 
      The significance levels of 1%, 5% and 10% are marked with ***, **, and * respectively. 
                      Total panel (balanced) observations: 460. 
On the side of macroeconomic factors, the first variable we investigate is the GDP 
growth rate (GDPG). A positive and statistically significant relation is found between 
GDP growth rate and ROAA, at 1% significance level for both post-crisis and whole 
period. On the contrary, GDP growth rate presents a negative but statistically 
insignificant impact on ROAA, as far as the pre-crisis period is concerned. The 
outcomes for the post-crisis period and the entire period confirm our expectations 
and they are in accordance with the findings of prior studies (Demirgüç-Kunt and 
Huizinga, 1999; Kosmidou, 2008), as well as with those of the relatively recent 
research of Trujillo-Ponce (2013) for Spanish banks. 
The second external variable of our model is GDP per capita (GDPPC). It is equal to a 
certain country’s GDP in a specific year, divided by the mid-year population for the 
same period. We find that GDP per capita has a negative but insignificant effect on 
ROAA, with regard to all time periods. This outcome is consistent with the findings of 
Flamini et al. (2009) and in conformity with the supposal of Demirgüç-Kunt et al. 
(2003) that a high GDP per capita constitutes an indication of increased competition 
and consequently, of lower bank profits. 
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Generally, inflation (INF) is regarded as an important macroeconomic determinant of 
bank profitability. In our case, we find a negative yet insignificant association 
between inflation and ROAA, for each of the sub-samples and the entire sample of 
our study. The aforementioned results are in accordance with the theory of Perry 
(1992), who contends that the effect of inflation on bank profits hinges on whether 
inflation is totally expected or not. Hence, we could deduce that the managers of 
banks in Portugal, Italy, Ireland, Spain and Greece were not able to fully anticipate 
inflation on time and they adjusted their interest rates at a slow pace, with regard to 
all time periods. Consequently, bank expenses rose faster than revenues and thus, 
bank profits were negatively affected. 
Finally, the gross domestic savings (GDS) are the last macroeconomic factor we 
investigate in our model and they are expressed as a percentage of GDP. The findings 
reveal a negative but statistically insignificant relation between gross domestic 
savings and ROAA for the crisis and post-crisis period, as well as for the entire time 
span. On the contrary, gross domestic savings are found to have a positive yet 
statistically insignificant effect on ROAA, as far as the pre-crisis period is concerned. 
As we have mentioned before, banks must be able to transform savings into profits 
from the loans they provide, so that gross domestic savings influence bank 
profitability in a positive manner. Thus, we may assume that the increased savings of 
banks could not be transformed, so as to attribute earnings from loans during the 
crisis and post-crisis period, due to the unstable financial conditions.    
6. Concluding Remarks 
This study has attempted to examine the effects of certain bank-specific and 
macroeconomic determinants on bank profitability, regarding the countries of 
Portugal, Italy, Ireland, Spain and Greece (PIIGS) over the years 2004-2013. Through 
this study, we sought to investigate the consequences of the recent financial crisis on 
the banking sector of the above countries. Thus, we split the period under 
examination into two equal time spans, so as to observe the differences in internal 
and external factors’ behavior. The first sub-period includes the years 2004-2008 and 
it is called pre-crisis period, while the second sub-period involves the years 2009-
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2013 and it is called crisis and post-crisis period.  We set our data search strategy, so 
as to collect financial information for the banks of PIIGS, which were active 
throughout the entire period of 2004-2013, excluding the central banks of the 
aforementioned countries. Thus, we created a balanced panel dataset of 46 listed 
and unlisted banks, comprising 460 observations. Furthermore, we used Return on 
Average Assets (ROAA) as a measure of bank profitability, in our analysis. 
Our applied model is a fixed effects linear regression model, which was corrected for 
heteroskedasticity and for robust calculation of coefficient covariances. The findings 
indicate that the effect of the investigated variables on bank performance is not 
always in accordance with what we anticipate. Moreover, when we incorporate the 
external factors along with the internal factors in our model, we notice that its 
explanatory power, regarding only the crisis and post-crisis period and expressed by 
Adjusted 𝑅2, does not increase considerably. In addition, we find that the F-statistic 
is significant for all the periods under examination, at 1% significance level. 
On the side of bank-specific variables, our empirical results show that the equity to 
total assets ratio (ETTA) and the ratio of net loans over total assets (NLTA) have a 
positive influence on bank profitability. The effect of the aforementioned capital 
adequacy ratio is statistically significant for the time span of pre-crisis and the entire 
period of analysis, while the effect of the liquidity ratio is significant for the whole 
period (whether we examine only internal or both internal and external 
determinants). These findings imply that financial institutions, which are better 
capitalized, are more lucrative than those with lower capitalization and that the 
banks of our sample have possibly issued loans with high expected returns that were 
greater, in comparison to those of alternative bank assets. 
Furthermore, the operational efficiency determinant of cost to income ratio (CTI) 
exhibits a significantly negative impact on ROAA, with regard to the crisis and post-
crisis period and the entire time frame under investigation (2004-2013). As a result, a 
fall (increase) in operating costs raises (reduces) the profitability of the banking 
sector in PIIGS to a high degree. The relation between cost to income ratio and ROAA 
is also inverse but insignificant for the pre-crisis period. Nevertheless, our results 
reveal that the bank size variable (LSIZE) does not have a significant impact on bank 
profits, concerning the entire period and both sub-periods of our analysis. 
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Turning to the external or macroeconomic characteristics, we observe that only GDP 
growth rate (GDPG) presents a significant association with bank performance. In 
particular, there is a significantly positive relation between GDP growth rate and 
ROAA for the crisis and post-crisis period, as well as for the entire period, while the 
effect of GDP growth rate on ROAA is negative and insignificant for the pre-crisis 
period. 
Additionally, the association of GDP per capita (GDPPC) with ROAA is negative and 
statistically insignificant, regarding all time periods of our study. This result is 
consistent with the study of Flamini et al. (2009) and it signifies the existence of 
increased competition and lower profitability. We also find a negative and 
statistically insignificant association between inflation (INF) and ROAA for each sub-
period and the whole period of investigation. Consequently, we could infer that 
inflation was not expected and therefore, the interest rates were slowly adjusted, 
leading bank costs to increase faster than revenues and affect bank profitability 
negatively, concerning all time frames under examination.  
Finally, the gross domestic savings (GDS) constitute the last external factor for our 
model. The results reveal that gross domestic savings have a negative but 
insignificant impact on ROAA, during crisis. In this case, someone could claim that 
the examined banks could not transform savings into earnings, which come from 
interest rates of the loans they offer, during crisis. 
In conclusion, additional research might also include industry related determinants, 
such as ownership and concentration. Also, a comparison between North and South 
European countries in terms of bank performance, before and during crisis, would be 
very intriguing. 
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Appendix 
Table A.1: Hausman Test for entire period (2004-2013) (1) 
Bank-specific determinants 
Variable Coefficient Var(Diff.) Prob. 
  Fixed effects Random effects     
LSIZE -1.359883  -0.163483 0.066734 0.0000 
ETTA -0.128072   0.016063 0.000397 0.0000 
CTI -0.020855  -0.021980 0.000001 0.2179 
NLTA -0.007712  -0.000069 0.000105 0.4555 
          
Test Summary 
 
Chi-Sq. Statistic Prob. 𝜒0.5,42  
    68.156764 0.0000 3.357 
 
 
Table A.2: Hausman Test for entire period (2004-2013) (2) 
Bank-specific and macroeconomic determinants 
Variable Coefficient Var(Diff.) Prob. 
  Fixed effects Random effects     
LSIZE -0.885081  -0.128899 0.083694 0.0090 
ETTA -0.127751   0.022814 0.000353 0.0000 
CTI -0.018557  -0.021379 0.000001 0.0052 
NLTA -0.000853   0.001216 0.000097 0.8337 
GDPG  0.270753   0.268079 0.001316 0.9413 
GDPPC  0.364106   0.002654 0.010866 0.0005 
INF -0.351484  -0.237039 0.001076 0.0005 
GDS -0.201968  -0.028926 0.005190 0.0163 
          
Test Summary 
 
Chi-Sq. Statistic Prob. 𝜒0.5,82  
    87.656508 0.0000 7.344 
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Table A.3: Hausman Test for pre-crisis period (2004-2008) (1) 
Bank-specific determinants 
Variable Coefficient Var(Diff.) Prob. 
  Fixed effects Random effects     
LSIZE  -1.112893  -0.330342 0.057479 0.0011 
ETTA  -0.177906  -0.024127 0.000135 0.0000 
CTI  -0.013612  -0.017276 0.000003 0.0460 
NLTA   0.015856   0.000080 0.000144 0.1884 
Test Summary 
 
Chi-Sq. Statistic Prob. 𝜒0.5,42  
    200.100299 0.0000 3.357 
 
 
 
Table A.4: Hausman Test for pre-crisis period (2004-2008) (2) 
Bank-specific and macroeconomic determinants 
Variable Coefficient Var(Diff.) Prob. 
  Fixed effects Random effects     
LSIZE -1.835392  -0.322329 0.142681 0.0001 
ETTA -0.173430  -0.041040 0.000124 0.0000 
CTI -0.015210  -0.016450 0.000004 0.5293 
NLTA -0.000951  -0.000291 0.000179 0.9607 
GDPG -0.013419   0.051187 0.005403 0.3794 
GDPPC  0.585980   0.071705 0.039908 0.0100 
INF -0.350380  -0.351527 0.017492 0.9931 
GDS -0.074907  -0.077617 0.009666 0.9780 
          
Test Summary 
 
Chi-Sq. Statistic Prob. 𝜒0.5,82  
    194.101346 0.0000 7.344 
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Table A.5: Hausman Test for crisis and post-crisis period (2009-2013) (1) 
Bank-specific determinants 
Variable Coefficient Var(Diff.) Prob. 
  Fixed effects Random effects     
LSIZE   2.068577   0.042588 0.469680 0.0031 
ETTA   0.569019   0.033287 0.002925 0.0000 
CTI  -0.009703  -0.017423 0.000001 0.0000 
NLTA  -0.019952  -0.001186 0.000373 0.3313 
Test Summary 
 
Chi-Sq. Statistic Prob. 𝜒0.5,42  
    118.132964 0.0000 3.357 
 
 
 
Table A.6: Hausman Test for crisis and post-crisis period (2009-2013) (2) 
Bank-specific and macroeconomic determinants 
Variable Coefficient Var(Diff.) Prob. 
  Fixed effects Random effects     
LSIZE  1.958566  -0.061948 0.475520 0.0034 
ETTA  0.499463   0.017490 0.002968 0.0000 
CTI -0.009824  -0.018806 0.000001 0.0000 
NLTA -0.022673   0.008151 0.000354 0.1015 
GDPG  0.226586   0.398020 0.000680 0.0000 
GDPPC  0.262809  -0.091072 0.021194 0.0151 
INF -0.324350  -0.370024 0.000706 0.0856 
GDS  0.138215   0.018941 0.019807 0.3967 
          
Test Summary 
 
Chi-Sq. Statistic Prob. 𝜒0.5,82  
    111.802151 0.0000 7.344 
 
